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This thesis presented a research study on configuration and control of the distributed flexible network
photovoltaic (DFNPV) power generation system. The DFNPV system is a local power system for remote areas
and islands, in which many subsystems such as houses composed of photovoltaic (PV) generation and loads are
connected by netwoi'k and share a common battéry bank. This system improves the performance of such
stand-alone systems, reduces the wasted power, and increases the utilization factor of PV power generated. ‘

The thesis was organized in six chapters as follows :

The chapter 1 was an introduction to the subject. It included the research background and stand-alone PV
power system problems, description of the necessity of the research to overcome the problems of stand-alone
systems and surﬁmary of the main objectives of this thesis.

In chdpter 2, the concept and benefits of the DFNPV system over stand-alone PV systems, and the power
‘management schemes of the DFNPV system were presented. In addition, estimating the size of the DFNPV
system within acceptable voltage drop, and the results of power losses and the cost of cables in relation to
distance between subsystems were discussed. The economic feasibility of life cycle cost (LCC) for the DFNPV
system'was compared to the cost of the stand-alone PV system.

In chapter 3, several network configurations of the DFNPV system were presented. Configurations of the
DFNPV system were classified as star, loop and mesh configurations. Moreover, a comparative study among
them was carried out and the best configuration was examined from the viewpoints of wire cost, power losses in
wires and future cost of system expansion. Process to find the best configuration of network that minimizes the
extension cost and the power losses cost was introduced. Procedure to optimize optimal placement of the
common battery bank from the viewpoints of the cost of power losses, extension cost and length of wires were
also discussed.

In chapter 4, two-control schemes for the DFNPV system were introduced. The first control method consisted
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of two series converters in each subsystem by using constant voltage control and maximum power point tracking
control. The control processes of battery were included to protect the battery against over discharge and
overcharge. The second control method used one converter for each subsystem to reduce converter losses in
subsystem. Either the MPPT control or constant voltage control was applied in each subsyéteni depending on
the situation of the system. _

In chapter 5, the simulation model of the DFNPV system was described. All components of the DFNPV
system for two control schemes were tested under various conditions of generated power, load demand and
battery state in order to evaluate the accuracy of the models with its control method. v
Comparison of simulation results was méde between the DFNPV system and the stand-alone system to verify
the effectiveness of the DFNPV system. The control models of the DFNPV system was developed and built in
power electronic circuit simulator PSIM. The control techniques were simulated and the performance was
demonstrated. The results showed significant impacts of the DFNPV system over stand-alone system.

Finally, chapter 6 summarized the research outcomes of this thesis. Topics for further research were also

outlined.
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